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The present invention relates in general to an im 
proved gating circuit and in particular to a circuit adapted 
to gate or controllably pass low voltage signals, as for 
example in the millivolt range. 

Electronic gates or gating circuits are widely employed 
for a variety of purposes and conventional circuits of 
this type employ an electronic valve such as a multigrid 
vacuum tube which has an input signal impressed on one 
grid or control electrode thereof and the gating signal 
impressed on another grid. Commonly, the gated sig 
nal is obtained from the tube anode; however, the gate 
signal causes the anode potential to swing markedly 
when the gate signal varies the tube from conducting 
to nonconducting state, and this voltage swing is suf 
ficient to mask very small input, signals to the gate tube 
so that conventional electronic gates are thereby limited 
as to the minimum input signal that they can satisfactorily 
handle. Consequently, small signals in the millivolt 
range previously could not be directly gated as they were 
overshadowed by the gating tube pulse at tube cut-off. 
The present invention operates to gate signals of any 

size from large or normal amplitude to very small 
amplitudes by substantially eliminating anode potential 
variation when the tube is cut on and off by the gate 
signal. The present invention employs negative or degen 
erative feedback to reduce the variations in anode poten 
tial in the gating tube as long as same is conducting, 
and in addition provides means including a substitute 
gating tube for substantially eliminating output voltage 
variations from the gating signals. 

It is an object of the present invention to provide an 
improved electronic gating circuit adapted to gate very 
small signals. 

It is an object of the present invention to provide an 
improved gating circuit suppressing output voltage varia 
tions from gating signals. 

It is an object of the present invention to provide an 
improved gating circuit including a substitute gating tube 
whereby the circuit output, includes only gated signals 
without voltage pulses from the gating operation. 

Various other advantages and possible objects of the 
invention will become apparent to those skilled in the art 
from the following description of a single preferred 
embodiment of the invention taken together with the at 
tached drawing wherein the sole figure is a circuit wiring 
diagram of the gating circuit. 

Considering now the circuit of the preferred embodi 
ment of the invention and referring to the drawing, 
there is provided an input terminal 11, adapted to have 
impressed thereon from an external circuit, input sig 
nals to be gated or passed in accordance with some 

The input signal is applied 
through a capacitor 12 to the control electrode of a 
triode amplifier tube 13 with the grid thereof connected 
to the cathode through a resistor 14. Plate voltage is 
supplied to the tubes in the gating circuit through a 

: bus 16 that is adapted for connection to an external plate 
3-supply at terminal, 17 and the anode of amplifier tube 
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13 is connected to bus 16 through a resistor 18. The 
cathode of tube 13 is grounded through serially connected 
resistors 21 and 22 with the former nearest the cathode 
being capacitor by-passed and the juncture of the re 
sistors is connected through the resistor 14 to the capacitor 
12. The amplified signal from tube 13 is taken from 
the anode thereof and coupled through a capacitor 23 
to the control grid of a pentagrid vacuum tube 24; a bias 
resistor 26 being connected between the control grid 
and cathode of tube 24. 

Gating of the input signal at terminal 11 of the cir 
cuit is accomplished by gating tube 24 which, in addi 
tion to having the amplified input signal applied to the 
control grid thereof, further has a gate signal applied to 
the screen grid thereof. Additional connections of gating 
tube 24 include the grounding of the cathode through a 
by-passed resistor 27, the connection of a pair of iso 
lating grids through a biasing resistor 28 to the positive 
bus 16 and capacitive grounding of these grids, and the 
connection of the tube anode to the positive bus 16 
through a plate resistor 29. Tube 24 is switched between 
conducting and nonconducting states by gate signals ap 
plied to the screen grid of the tube and the tube output 
is taken directly from the anode thereof and applied 
through a capacitor to an output terminal 30. There 
is also connected to output terminal 30 a feedback loop 
which includes a resistor 31 and which is connected to 
the juncture of resistors 2 and 22 in the cathode cir 
cuit of amplifier tube 13. This connection applies the 
output signal at terminal 30 to the amplifier tube 180 
out of phase with the input signal at terminal S1 so that 
the feedback is degenerative and the proportion of signal 
fed back is determined by the ratio of the values of re 
sistors 31 and 22. This degenerative feedback which 
tends to effectively reduce the input signal or to decrease 
the amplification thereof will be seen to limit or minimize 
voltage changes in the plate resistor 29 of gating tube 
24 So long as an input signal is applied, and thus the 
voltage variation of the anode of gating tube 24 and of 
output terminal 30 is minimized. Feedback in the gating 
circuit, as employed, will thus be seen to minimize the 
voltage 'Swing at the output when the gate tube is gated; 
however, as the current passed by the gating tube 24 
reduces to Zero the feedback effect likewise reduces so 
that the gating tube anode voltage eventually swings to 
the same maximum value at gating tube cut-off. 

Provision is made for preventing the voltage variation 
of the output terminal 30 at cut-off of tube 24 by a second 
or substitute gating tube 32 identical to tube 24 and hav 
ing its anode directly connected to the anode of tube 24 
and its cathode grounded through a by-passed resistor 33. 
Tube 32 is operated by what may be considered a 100% 
feedback amplifier and which includes a pair of triode 
vacuum tubes 34 and 36 which may be contained in a 
single envelope if desired. Connection is made from 
output terminal 30 to the control electrode of tube. 34 
and to ground through a resistor 37 while the output of 
tube 34 is capacitively coupled to the control electrode of 
tube 36 that is, in turn, grounded through a resistor 38. 
The output of tube 36 is taken from the anode thereof 
and capacitively coupled to the control electrode of sub 
stitute gating tube 32, while a resistor 39 is connected 
between the control electrode and cathode of tube 32. 
Amplifier tubes 34 and 36 are similarly connected in 
that the anodes of both are resistance coupled to positive 
bus 16 and the cathodes of both are grounded through 
capacitively by-passed resistors. Additional connections 
for the Substitute gating tube 32 include the biasing of 
the isolating grids thereof from positive bus 16 through 
a resistor 41 and the grounding of same through a capaci 
tor. The suppressor grids of both gating tubes 24 and 
32 are connected to the tube cathodes, as shown. 
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The gating circuit is adapted to pass signals between 
input terminal 11 and output terminal 30 in response to 
gating signals and there is thus provided a gate input 
terminal 42 adapted to have gate signals impressed there 
on from an external circuit attached to terminal 42. The 
gate signal at terminal 42 is applied to the control elec 
trode of a pentode vacuum tube 43 which is connected 
as a paraphase amplifier to supply simultaneous gating 
Signals of opposite polarity to gating tubes 24 and 32, 
and connection is made from the control electrode of 
tube 43 through a capacitor to the movable contact of a 
rheostat or potentiometer 44 that is connected between 
gate terminal 42 and ground. The anode of tube 43 is 
connected to the positive bus 16 through a plate resistor 
46 and the tube cathode is grounded through serially 
connected resistors 47 and 48; the tube cathode is also 
connected through a resistor 49 to the control electrode. 
The suppressor grid of tube 43 may be directly connected 
to the cathode and the screen grid is biased from bus 16 
through a resistor 51 while also being capacitively cou 
pled to the cathode. The output of tube 43 comprises two 
oppositely phased identical signals obtained directly 
from the anode and cathode of the tube and, with positive 
gate signals applied to gate terminal 42, the anode of 
tube 43 is capacitively coupled to the screen grid of 
substitute gating tube 32 while the cathode of tube 43 
is capacitively coupled to the screen grid of gate tube 24, 
the screen grids of tubes 24 and 32 being connected to 
the respective tube cathodes through resistors 52 and 53, 
respectively. 

Considering now the operation of the improved gating 
circuit of the present invention as above described, and 
again referring to the drawings, input signals at terminal 
11 are applied to the control grid of amplifier tube 13 
and bias same through resistor i4 so that a negative sig 
nal proportionate thereto appears at the tube anode and 
is applied to the control electrode of gating tube 24. 
With a positive signal applied to the screen grid of gating 
tube 24 the signal applied to the control electrode varies 
the tube conduction to decrease the tube current and raise 
the anode potential which is reflected at output terminal 
30 as an output signal proportionate to the input signal at 
terminal 11. Feedback is provided in the above-described 
portion of the circuit and a part of the output signal pro 
portional to the ratio of resistances 31 and 22 is applied 
to the cathode of tube 13 to bias same oppositely to the 
input signal. This degenerative feedback reduces the 
overall amplification of tubes 13 and 24 and reduces volt 
age variations in the output of tube 24 which is desirable 
with low voltage input signals, however, the feedback 
factor reduces to Zero as gating tube 24 is cut off by the 
gate signal so that the feedback actually only delays a 
maximum voltage variation in plate resistor 29 and thence 
at output terminal 30. 

Prevention of a large voltage variation of terminal 30 
at cut-off of tube 24 is accomplished by substitute gating 
tube 32 and associated elements including amplifiers 34 
and 36. Substitute gating tube 32 is adapted to conduct 
alternately with gating tube 24 and to this end the gating 
signal applied at terminal 42 is applied to the desired 
degree through potentiometer 44 to the control electrode 
of paraphase amplifier 43. With a positive gating signal 
the current in tube 43 will increase so that the anode 
thereof will decrease in potential and the potential of the 
cathode will increase thereby producing oppositely phased 
gate signals that are coupled to the screen grids of gating 
tubes 24 and 32. With a positive gate signal applied 
from the cathode of tube 43 to the screen grid of gating 
tube 24 the tube conducts to pass signals, as described 
above, and the negative gate signal applied to the screen 
grid of Substitute gating tube 32 maintains the tube in 
a nonconducting state. Cessation of the gate signal al 
lows tube 43 to return to its normal state whereby the 
-cathode potential thereof is negative or ground, and 
being applied to the Screen grid of gating tube 24 cuts-off 
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4. 
same, while the positive anode potential of tube 43 ap 
plied to the screen grid of tube 32 allows same to conduct. 

Substitute gating tube 32 is thus cut off during conduc 
tion of gating tube 24 and termination of the gate signal 
causes the screen grid of substitute gating tube 32 to as 
Sume a positive potential so that the tube can conduct. 
The signal that causes tube 32 to conduct is obtained 
from output terminal 30 and in this respect note that as 
gating tube 24 ceases conduction the anode potential 
starts to rise as the plate current falls off and thus an 
increased voltage is applied to the control electrode of 
tube 34. The resultant negative plate signal of tube 34 
is applied to the control electrode of tube 36 to reduce 
the conduction of same and produce a positive plate sig 
nal that is applied to the control electrode of substitute 
gating tube 32 thereby causing this tube to conduct. As 
substitute gating tube 32 conducts, it draws current 
through the common plate, resistor 29 so that the anode 
potential of tubes 24 and 32 remains constant and no 
voltage variation is reflected at the output terminal 30 
when gating tube 24 is rendered nonconducting. 

In summary, it is noted that large plate voltage vari 
ations of the gating tube is prevented by the present 
invention so that small or even minute signals may be 
effectively gated. The normal plate voltage variation 
at tube cut-off is substantially eliminated as feedback 
limits same until actual nonconduction of the gating tube 
24 and timely conduction of substitute gating tubing 32 
causes the same basic tube current to flow through the 
common plate resistor so that no cut-off plate voltage 
swing results. It is convenient to make certain of the 
circuit elements variable for adjusting operating charac 
teristics and particularly a potentiometer may be em 
ployed as the bias resistor 33 of tube 32 with the lower 
end of control electrode resistor 34 connected to the 
movable contact thereof. 

Clearly, the invention as described is adapted to pre 
clude the gate signals in a gating circuit from appearing 
in the output circuit to interfere with or possibly mask the 
gated signals and while the invention has been described 
with respect to but a single preferred embodiment it will 
be appreciated by those skilled in the art that numerous 
modifications and variations are possible within the spirit 
and scope of the invention so that no limitation is in 
tended by the description of the invention but instead 
reference is made to the appended claims for a precise 
definition of the invention. 
What is claimed is: 
1. An improved gating circuit comprising a pair of 

like gating tubes having a common plate resistor and 
each having control and screen electrodes, means im 
pressing signals to be gated upon the control electrode 
of the first of said gating tubes, means impressing posi 
tive gating signals on the screen grid of said first tube and 
simultaneously impressing negative gating signals on 
the screen grid of said second tube, and means impress 
ing upon the control electrode of the second of gating 
tubes a signal proportional to the anode potential thereof 
whereby voltage variation across the common plate resis 
tor is minimized. 

2. An improved gating circuit comprising a first gating 
tube having a control electrode adapted to have im 
pressed thereon signals to be gated and a screen elec 
trode adapted to have impressed thereon gating signals, 
a second substitute gating tube having a control electrode 
adapted to have impressed thereon a potential propor 
tional to the anode potential of said first gating tube and 
a Screen electrode adapted to have impressed thereon 
inverted gating signals of said first gating tube, and a 
common plate resistor for said first gating tube and sec 
ond substitute gating tube whereby the voltage there 
across does not vary with cut-off of said first gating tube. 

3. An improved gating circuit comprising an input 
terminal adapted to receive signals to be gated, first and 
Second multigrid vacuum tubes. having a common plate 
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resistor, an output terminal connected to the plates of 
said first and second tubes, means impressing gate sig 
nals upon the screen electrode of said first tube and si 
multaneously impressing gate signals of opposite po 
larity upon the screen electrode of said second tube, 
means connecting said input terminal to the control elec 
trode of said first tube, and a hundred percent negative 
feedback amplifier including said second tube. and a 
vacuum tube having its output applied to the control elec 
trode of said second tube whereby said first and second 
tubes alternately conduct in response to said gate signals 
to eliminate voltage variation at said output terminal 
from cut-off of said first tube. 

4. An improved low voltage gating circuit comprising 
a gating tube having control and screen electrodes, an 
amplifier adapted to receive signals to be gated and con 
nected to impress the output thereof upon the control 
electrode of said gating tube for varying the plate poten 
tial thereof, a degenerative feedback loop connected be 
tween the output of said gating tube and the input of 
said amplifier, a substitute gating tube having control and 
screen electrodes, a common plate resistor for said tubes, 
means impressing gating signals on the screen electrodes 
of said gating tube and substitute gating tube with the 
gating signals on separate tubes being of opposite po 
larity, and a hundred percent feedback loop connected 
between the output of said gating tube and the control 
electrode of said substitute gating tube. 

5. An improved millivolt gating circuit comprising an 
input terminal adapted to have impressed thereon signals 
to be gated, an amplifier connected to said input terminal 
for amplifying signals received thereat, first and second 
multielectrode vacuum tubes having the output of said 
amplifier impressed on a control electrode of said first 
tube and a common plate resistor, an output terminal 
connected to the plates of said vacuum tubes, a degen 
erative feedback loop connected between said output 
terminal and said amplifier, means impressing gating 
signals on screen electrodes of said first and second vacu 
um tubes with signals on separate tubes being of opposite 
polarity whereby said first tube gates signals between 
said input and output terminals, and a hundred percent 
feedback amplifier connected between said output ter 
minal and the control electrode of said second vacuum 
tube whereby said second vacuum tube conducts upon 
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cut-off of said first vacuum tube for eliminating output 
voltage variation therefrom. 

6. An improved gating circuit comprising first and sec 
ond gating tubes having a common plate resistor and 
each including control and screen electrodes, means in 
pressing signals to be gated upon the control electrode 
of said first gating tube, an output terminal connected 
to the plate electrodes of said first and second gating 
tubes, a paraphase amplifier having two outputs, means 
impressing gating signals upon said paraphase amplifier, 
means connecting the outputs of said paraphase amplifier 
to individual screen electrodes of said first and second 
gating tubes whereby said tubes are alternately gated for 
conduction, and feedback means connected between said 
output terminal and the control electrode of said second 
gating tube whereby said gating tubes alternately conduct 
and preclude output voltage variations from the gating signals. 

7. An improved millivolt gating circuit comprising a 
pair of identical pentagrid gating vacuum tubes having 
a common plate resistor, an input triode vacuum tube 
having an input terminal coupled to the control electrode 
thereof for receiving signals to be gated and having its 
anode capacitively coupled to the control electrode of 
said first gating tube, an output terminal capacitively 
coupled to the anode of said first gating tube and re 
sistance-coupled to the cathode circuit of said input tube 
for degenerative feedback thereto, a paraphase amplifier 
tube adapted to have gate signals impressed on the con 
trol means thereof and having the cathode and anode 
thereof capacitively coupled to the screen electrodes of 
said first and second gating tubes respectively for gating 
said tubes, and an amplifier having an input connected to 
said output terminal and an output connected to the con 
trol electrode of said second gating tube whereby said 
gating tubes alternately conduct to impress upon the out 
put terminal only gated input signals. 
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